
© 2 0 1 9 .  T h i e m e .  A l l  r i g h t s  r e s e r v e d .
G e o r g  T h i e m e  V e r l a g  K G ,  R ü d i g e r s t r a ß e  1 4 ,  7 0 4 6 9  S t u t t g a r t ,  G e r m a n y

841

D .  W .  C . M A C M I L L A N ,  L .  E . O V E R M A N *  ( U N I V E R S I T Y  O F  C A L I F O R N I A ,  I R V I N E ,  U S A )

Enantioselective Total Synthesis of (–)-7-Deacetoxyalcyonin Acetate. First Synthesis of a Eunicellin Diterpene

J. Am. Chem. Soc. 1995, 117, 10391–10392.

Synthesis of (–)-7-Deacetoxyalcyonin Acetate

Significance: The eunicellin diterpenes feature a 
synthetically challenging tricyclic ring system, in-
cluding a hydroisobenzofuran and oxonane subunit. 
MacMillan and Overman reported in 1995 the first 
synthesis of a member of this natural product fami-
ly in asymmetric fashion, confirming the relative and 
absolute configuration proposed by the isolation 
team. Highlights of this synthesis include use of a 
Prins–pinacol rearrangement to access the hy-
droisobenzofuran core as well as a photolytic de-
formylation of a ,-desaturated aldehyde.

Comment: The synthesis commences with regio-
selective opening of A, which was converted into al-
dehyde E in three steps. Dienyl iodide F was ac-
cessed in three steps starting with (S)-carvone. 
Fusing the two fragments set the stage for Prins–
pinacol rearrangement, affording I as a single ste-
reoisomer. Deprotection and photolytic deformyla-
tion afforded intermediate J. The final oxonane ring 
was constructed using Nozaki–Hiyama–Kishi cou-
pling, the natural product in two additional steps.

PivO

O TMS

OMe

PivO

O

1. BF3⋅OEt2, B
    THF, –78 °C
2. C, PPTS

1. DIBAL–H
2. TPAP, NMO O

O TMS

OMe

H

OH

OH TMS

A D

F

E

G

1. F, t-BuLi
    THF, –78 °C
2. PPTS, MeOH

59% 80%

H, BF3⋅OEt2, 
CH2Cl2, –55 to –20 °C

79%
O

CHOH

TMS
TIPSO I

O

HH

TMS
HO

1. AcOH, H2O
2. hν

72%
Prins–Pinacol

rearrrangement

photolytic 
deformylation

1. (+)-diethyl tartrate
    Ti(Oi-Pr)4, TBHP,
    CH2Cl2, –20 °C
2. Red-Al®, THF, –15 °C,
    then H2O
3. PivCl, py
4. TBSOTf, lutidine

66% O

HH

PivO

TBSO
H

O

HH

TBSO H

I

1. L, AcOH
2. DIBAL–H
3. TPAP, NMO

93%

KJ M

O

HH

TBSO
H

I

O
H

1. N, THF, –30 °C
2. TfOH, i-PrOH
    CH2Cl2

77%

O

HH

AcO

H

HO

H

1. NiCl2–CrCl2, DMSO
2. Ac2O, py
3. n-Bu4NF

57%

O(–)-7-Deacetoxyalcyonin Acetate

Nozaki–Hiyama–Kishi
cyclization

OHC OTIPS

I

TMS

Li

B

OMe

C H

64%
dr = 9:1

H

O

Ph3P OMe

B
I

L

N

Ley–Griffith oxidation

Sharpless epoxidation

SYNFACTS Contributors: Erick M. Carreira, Michael A. Imhof
Synfacts 01082019, 15(08), 0841 Published online: 18.07.2019186 1- 195 818 61- 19 4X
DOI: 10.1055/s-0039-1690444; Reg-No.: C04219SF ©Georg Thieme Verlag  Stuttgart · New York

Category

Synthesis of Natural 
Products and 
Potential Drugs

Key words

eunicellin diterpenes

Prins–pinacol 
rearrangement

photolytic 
deformylation

Nozaki–Hiyama–
Kishi reaction

 

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.


